Relative K x-ray intensities of M n in M n, M nO 2 , LaM nO 3 and 
perposition of Kβ/Kα ratios of M n for the end members which is in contrast to the recent proposal by Tyson et al. from their M n Kβ spectra. Our result for La 0.7 Ca 0.3 M nO 3 suggests an admixture of M n 2+ state in agreement with the earlier proposals regarding M n 3+ disproportionation.
I. INTRODUCTION
The variety of physical properties of ABO 3 oxides with perovskite structures has made them a lively area of research in the last decade. Among these compounds, the hole doped La 1−x B x MnO 3 (B = Ca, Sr, and Ba) and electron doped La 1−x Ce x MnO 3 compounds have attracted much attention recently due to the discovery of colossal magnetoresistance effects [1] [2] [3] [4] [5] . Both end members of the above compounds behave like paramagnetic insulators at higher temperatures and antiferromagnetic insulators at low temperatures, but when trivalent La is replaced by divalent Ca, Sr or Ba (hole doped) or tetravalent Ce (electron doped) in the range of 0.2 ≤ x ≤ 0.4 the material becomes a metallic ferromagnet below the transition temperature [5, 6] . From electronic point of view the doped compounds below the transition temperature are mixed valent systems with a disordered distribution of Mn 3+ and Mn 4+ ions in hole doped and Mn 2+ and Mn 3+ in electron doped compounds. The Hund coupled t 2g electrons may be considered as a single localised spin with S = 3 2 while the e g electrons are strongly hybridized with oxygen 2p states. In divalent doping a corresponding number of Mn ions are converted into quadrivalent Mn 4+ (t 3 2g ) i.e. the divalent dopants introduce holes in the e g − 2p band near the Fermi energy. The strong coupling between the magnetic ordering and the electrical conductivity is explained by the double exchange model [7, 8] , in which the holes in the e g − 2p band are the electrical carriers that move on a background of Mn 4+ (t 3 2g ) ions in hole doped compounds whereas in electron doped compounds electrons in the e g − 2p band are electrical carriers.
There is much conflicting data on the valence of Mn in La 1−x B x MnO 3 (B = Ca, Sr, and Ba). The work of Hundley and Neumeier [9] Millis et al. [14] showed that the double exchange model cannot explain the CMR effect in La 1−x Sr x MnO 3 and proposed that polaron effects due to a strong electron-phonon interaction arising from Jahn-Teller splitting of the Mn d-levels play an important role.
The study of Dessau et al. [15] suggested that changes in the density of states at the Fermi level play a dominant role in the "colossal" conductivity changes which occur across the magnetic ordering temperature. This contrasts with the typical explanations (such as double exchange or Anderson localization) in which the most dominant cause for the conductivity is a change in the carrier mobility.
The purpose of the present study is to determine the electronic structure of valence states of Mn in various manganese oxide compounds including the CMR materials above the transition temperature. The study mainly deals with a measurement of Kβ/Kα x-ray intensity ratios of Mn in which the atomic-type Kβ transition is sensitive to the valence electronic structure of Mn. The change in the Kβ/Kα x-ray intensity ratio is caused by a change in the 3p electron screening due to a change in the localized 3d electron population.
II. EXPERIMENTAL DETAILS
Bulk ceramic samples were prepared through conventional solid state reaction route The samples were characterized through x-ray diffraction (XRD) and energy dispersive xray microanalysis (EDX). The cell constants were calculated using the XLAT software. The composition was found to be nearly identical to the starting composition within the accuracy of 3% of EDX.
The γ-ray fluorescence experiments were carried out on pelletized samples of the size 15mm dia × 3mm thick. Gamma rays of 59.54 keV from a 200 mCi 241 Am point-source have been used to ionize the target atoms and the emitted x-rays following the ionization were detected by a 30 mm 2 ×3mm thick Canberra Si(Li) detector having a 12.7 µm thick beryllium window. The resolution of the Si(Li) detector was ∼165 eV [full width at half maximum(FWHM)] for a 5.9 keV x-ray peak. Details of the experimental arrangements can be found in an earlier paper [16] .
Pulses from the Si(Li) detector preamplifier were fed to an ORTEC-572 spectroscopy amplifier and then recorded in a Canberra PC based Model S-100 multichannel analyzer.
The gain of the system was maintained at ∼16 eV/channel. The counting was continued until the counts under the less intense Kβ peak were around 4.5 × 10 4 . Two sets of measurements were carried out for each sample and an average of the two measurements is found for the Kβ/Kα x-ray intensity ratio which is reported.
III. DATA ANALYSIS AND CORRECTIONS
All the x-ray spectra were carefully analyzed with the help of a multi-Gaussian leastsquare fitting programme [17] incorporating a non-linear background subtraction. No low energy tail was included in the fitting as its contribution to the ratio was shown to be quite small [17] . The Kβ/Kα x-ray intensity ratios were determined from the fitted peak areas after applying necessary corrections to the data. A typical x-ray spectrum of LaMnO 3 is shown in Fig. 1 .
In the experiment it was found that the Lγ x-rays of La and Ce interfere in the K x-ray peaks of Mn. In order to make suitable corrections to the measured Kα and Kβ x-ray intensities of Mn from Lγ x-ray peaks of La and Ce we have recorded the L x-ray spectra of La and Ce in La 2 O 3 and CeO 2 samples which are shown in Figs. 2 and 3 , respectively.
A typical K x-ray spectrum of Mn for the sample LaMnO 3 is shown in Fig. 4 in which the fitted spectrum is also shown.
Corrections to the measured Kβ/Kα ratios come from the Lγ 15 x-rays of La and Ce interfering with the Kα peak of Mn and Lγ 23 x-ray peak of Ce interfering with the Kβ peak of Mn. We did not find any Lγ 23 peak in the L x-ray spectrum of La (see Fig. 2) and hence its interference to the K x-ray spectrum of Mn is assumed to be negligible and not considered for the correction. The interference correction was made by measuring the 
where C 2 , C 3 , and C 4 are self absorption corrections for the ratio ( 
where C 5 corresponds to the self absorption correction of ( detector window. The efficiency of the detector is estimated theoretically as mentioned in our previous paper [16] . Our theoretically estimated efficiency was shown to be in good agreement with the measured efficiency [18] . It has been found that discrepancy between the measured and theoretical efficiency at the energy region of present interest is less than 1%.
The self absorption correction in the sample and the absorption correction for the air path are determined as per the procedure described before [14] . For the estimation of these corrections and absorption factors in equations 1, 2, 3 and 4 we used the mass attenuation coefficients compiled in a computer programme XCOM by Berger and Hubbell [19] . The mass attenuation coefficients for the compounds are estimated using the elemental values in the following Bragg's-rule formula [20] :
where, w i is the proportion by weight of the i th constituent and µ i /ρ i is the mass attenuation coefficient for the i th constituent. The measured ratios after all the corrections are presented in Table I . The errors quoted for the results given in Table I are statistical only. They are calculated by the least-square fitting programme [17] .
IV. RESULTS AND DISCUSSION
The experimental results for the Kβ/Kα x-ray intensity ratios of Mn in various materials along with the theoretical results based on the multi configuration Dirac-Fock (MCDF) theory [21] are presented in Table I As is seen from 
